Using a unique data set, this paper analyzes how the relationship between managerial compensation and firm performance changes as one moves down the organizational hierarchy. It is found that predictions of efficiency wage, agency, and tournament models of compensation differ for different hierarchical levels in organizations. The results add support to the notion that a variety of models may be necessary to explain organizational compensation strategies.
It is not surprising to see the amount of research attention focusing on pay 1 given both the amount of time and energy firms spend designing compensation schemes and the impact of pay choices on operating costs. Extensive research investigates the relationship between top executive pay and firm performance (Coughlin and Schmidt 1985; Jensen and Murphy 1990; Kerr and Bettis 1987; Lewellen et al. 1992; Murphy 1985; Tosi and Gomez-Mejia 1989, 1994) . Similarly, the differences in the nature of blue-collar wages across firms and industries has been a frequent research topic (Groshen 1988; Leonard 1990 ). In contrast, relatively little attention has been paid to the compensation of middle managers. 2 This paper extends the research themes developed on executive and production worker pay by investigating these research themes for middle managers. Specifically, it examines how the structure of their compensation is related to organizational performance.
The major economic theories used in most compensation research --agency theory, efficiency wages, tournament models, etc. --relate compensation to the performance of firms and seem to apply more or less equally to employees at all organizational levels. But closer examination suggests that some theories may be more relevant for certain levels of the organization than for others. Differences in how these arguments apply across levels of the hierarchy may explain the mixed results found in some prior empirical tests of pay and performance.
The present research is distinctive in that it is able to compare explicitly the predictive power of different theoretical models in explaining the relationship between compensation and organizational performance. Finally, the paper examines how these various models operate at different levels of the organization. The results support the premise that different theories of compensation might be relatively more successful at explaining the relationship between compensation and organizational performance at different levels of the organizational hierarchy. I review the literature on compensation and performance and develop hypotheses grounded in this literature, then detail the research methodology used in this study, and finally discuss the results of my analysis and present conclusions based on these results.
THE STRUCTURE OF COMPENSATION CHOICES
Recent compensation research discusses the considerable discretion employers have with respect to their compensation policies. For example, Gerhart and Milkovich (1990) uncover stable differences in compensation strategies across firms. If, as Gerhart and Milkovich find, the managers of firms have some discretion concerning the attributes of their compensation program, then it is important to understand how these attributes are related to the financial performance of firms.
The three models of compensation most often considered are the agency model, efficiency wages, and tournaments. Although these three models are certainly not the only models of the relationship between pay and performance, there is considerable support for these models in prior studies. This research is best understood in comparison to the established empirical relationship and is, therefore, best focused on these models. Each model is considered in turn.
Agency Model
In the agency model (Jensen and Meckling 1976) , an agent is defined as one taking action on behalf of a principal. 3 When the principal cannot 3. See Levinthal (1988) and Eisenhardt (1989) for a review of agency theory.
observe the actions of the agent, or the agent has better information on how his or her actions affect outcomes, the principal cannot easily monitor whether the agent is truly acting in the principal's best interests. If the agent's preferences or goals deviate from the principal's, then the agent has an incentive to deviate from the principal's interests. And the principal has difficulty determining how much, if any, deviation has taken place. The agency problem, then, is how the principal can minimize the losses that occur when the agent is acting on his or her behalf.
Incentive contracts that seek to make the agent's goals similar to the principal's by tying compensation to outcomes are one way to minimize the agent's deviation. For example, the manager of a firm (the agent) makes business decisions such as how much investment to make or in which markets to participate. It is often very difficult for the shareholders of the firm (the principals) to determine if these choices are maximizing the firm's profits or are instead furthering some other goal of less interest to the stockholders. If the manager values growth in addition to profitability, for example, he or she may take actions that increase the size of the firm at the expense of profits. But if the manager's compensation is based (at least in part) on the firm's profitability, he or she might pass up the opportunity to increase the size of the firm at the expense of maximizing profits. Therefore, compensation that is contingent upon firm performance will help align the goals of the manager agents with those of the stockholder principals.
Agency theory predicts that the closer incentives are to effort, the greater the agent's effort will be, in turn, the greater will be their outcomes, and, the outcomes of the organization. While a compensation plan based entirely on outcomes is inefficient for risk-averse managers, pay schemes that include some variable component will not only align interests but should also pay the agent more than pay schemes based on straight salary.
An important point concerns the specific predictions from agency theory. The theory as presented by Jensen and Meckling (1976) suggests that there is an equilibrium point where the marginal benefits (in terms of reduced shirking) of another dollar of variable pay equal the costs of inducing risk-averse managers to accept additional variable pay in place of a dollar of fixed pay. Thus, instead of suggesting that variable pay is superior to fixed pay, agency theory merely suggests that there is some equilibrium point where the costs of risk premiums to managers are balanced by the gains from reduced shirking.
Much of the research on top executive compensation relies on agency models to predict the relationship between pay and performance.
The empirical evidence reveals some mixed support for agency models at the top of firms. Researchers have consistently found a small, but significant, relationship between the extent to which the structure of top management compensation reflects agency principles and firm performance (Coughlin and Schmidt 1985; Deckop 1988; Lewellen et al. 1992; Murphy 1985; Tosi and Gomez-Mejia 1994) .
The few studies that examine data for white-collar workers below the top offices also find some weak support for the agency model. Gerhart and Milkovich (1990) find a positive, significant relationship between bonus to base ratio and firm performance across a sample of firms that includes roughly 75 top white collar managers per firm. Leonard (1990) finds bonuses related to return of equity (ROE) but not related to change in ROE. He does, however, find long-term incentives related to change in firm performance. Leonard's findings offer mixed support for the agency model.
Applying the logic connecting contingent compensation and performance to changes in compensation leads to the first hypothesis, which follows directly from previous agency research:
H1: Change in the ratio of bonus to base compensation is positively related to change in financial performance of firms.
Although the agency model predicts that contingent compensation should in general be positively associated with firm performance, a closer look suggests that this association may not be as strong at lower levels of the firm. Free rider problems reduce the effectiveness of contingent compensation as one moves further down the organization and the size of the group being evaluated grows. For example, it is much easier to identify how the efforts of the CEO relate to organizational performance than to identify similar relationships for middle managers. Because the CEO's effort has a much more direct impact on firm performance, we might expect that compensation that ties their pay to firm performance should entice them to exert more effort on behalf of the firm. For lower-level managers, in contrast, it is difficult to see how their individual contributions affect overall firm performance. Indeed, we might even expect that arrangements where their compensation is tied to firm performance would induce much less effort from them because the payoff is less certain. Borrowing from expectancy theory, because the link between performance and reward is less clear, their motivation to perform is reduced even if compensation ties their pay to firm performance. (Efforts to link the pay of lower-level managers to some intermediate performance outcomes like division or group performance is certainly one way to address the issue.)
We expect that contingent compensation will have a lower effect at the non-supervisory white-collar levels of the firm. This suggests the following hypothesis:
H2:
The relationship between bonus to base ratio and performance is weaker as one moves down the organizational hierarchy.
Efficiency Wages
Efficiency wage models suggest that firms that pay above market levels do so because the higher wages lead to superior performance from workers (Akerlof and Yellen 1986) . The model suggests that this increased effort more than offsets the additional wage costs and results in increased profits. Gerhart, Milkovich, and Murray (1992) suggest that there are four interpretations of efficiency wages: (1) the higher wages encourage a better type of employee to join the firm; (2) the higher wages motivate employees to reduce shirking, even under less monitoring; (3) employees will view the premium they receive as a gift (more of a social comparison theory view) and will work harder in return; (4) higher wages reduce turnover. All four interpretations predict a positive (or perhaps just nonnegative) relationship between pay level and performance.
To date there have been few direct tests of efficiency wage theory. A notable exception is Cappelli and Chauvin's (1991a) study of the relationship between wage premiums and the likelihood an employee will take actions that risk job loss. They find support for the theory in that employees receiving a wage premium were more likely to use formal grievance systems rather than shirking or absenteeism to address conflicts. Cappelli and Chauvin (1991b) find further support for efficiency wages in a comparison of disciplinary dismissals and wages rates. They find that higher wage rates are associated with fewer disciplinary dismissals.
Similarly, Groshen and Krueger (1990) find support for efficiency wage arguments in their study of wages and supervision in hospitals. They find that wage premiums are inversely related to the amount of supervision, presumably a mechanism to reduce shirking. Campbell (1993) considers relative wages and quit rates and finds support for the efficiency wage model. Levine (1993) finds that higher paid workers in both the US and Japan are less likely to quit, more likely to be satisfied with their pay, and report that they work harder. Levine (1992) finds changes in total factor productivity related to changes in relative wages consistent with efficiency wage predictions. However, the support for efficiency wage theory is not unanimous. Both Leonard (1987) and Spitz (1993) report finding no relationship between high relative wages and productivity.
Changes in the wage premium ought to be related to changes in individual performance. As firms increase the premium they pay their employees, the employees have more to lose and therefore will exert more effort in order to keep their jobs. On the other hand, because wage premiums raise organizational costs, whether firm performance as a whole improves depends on whether the increase in individual effort offsets the higher wage costs. We therefore test the more general hypothesis that changes in the wage premium are related to changes in firm performance. The studies mentioned above find some support for efficiency wage models at the blue-collar level, but the few studies that examine managerial jobs find no support for these models. Gerhart and Milkovich (1990) find that firms that pay their managers relatively higher wages do not exhibit relatively higher financial performance. Leonard's (1990) results are similar.
As a practical matter, managers near the top of the organizational hierarchy are much less attached to outside labour markets. The jobs they hold tend to become more idiosyncratic and often rely more on firm-specific skills. As compared to lower-level jobs, the more important rewards are more likely to be the possibility of promotion (see below) and contingent compensation. As a result, individuals in these jobs find it more difficult to benchmark their jobs to the outside labour market. Because of these other factors --promotion prospects, contingent pay, idiosyncratic skills and conditions, etc. --it is much more difficult for them to judge whether their job is paid a wage premium, particularly based on base salary. Efficiency arguments should therefore be less applicable as one moves up the organizational hierarchy:
The relationship between efficiency wages and firm performance is weaker for top managers than for lower level white-collar employees.
Tournament Theory
A third attribute of compensation plans that theoretically affect firm performance is the steepness of the relationship between compensation and the promotion hierarchy. Tournament theory (Rosen 1986) suggests that managers are motivated in part by the value of the future wages associated with promotions. In this model, employees are engaged in a succession of tournaments with the prize being a promotion to the next level where the pay is disproportionately greater. The essence of tournament arguments is that the pay at higher levels in the promotion ladder should more than compensate for the additional duties of those jobs and should constitute something of a "prize" that makes the job attractive and motivates subordinates to try to achieve it.
Tournament models of compensation solve some of the information problems inherent in trying to align compensation with performance. An employee's performance is the product of their own effort and skills as well as a series of factors that are beyond their control which might be thought of as luck, or more formally, "noise" --developments in their area such as new equipment or techniques, changes in the rest of the firm, or in product markets, etc. If managerial compensation is based on their outcomes, then some of their compensation is also based on noise that is outside their control. A manager could conceivably exert extraordinary effort and still receive no compensation if industry or market factors adversely affect the firm's financial performance. Not only does this loosen the relationship between effort and reward, reducing expectancybased motivation, but risk-averse managers should require higher expected compensation in order to accept a compensation plan where pay is shaped by random outcomes.
Under tournament theory models, however, managers are evaluated relative to the performance of their peers. Since all of the managers in a tournament are subject to similar random forces, the comparison of one manager's output to another's output should, in theory, better reflect differences in individual effort and ability. 4 Managerial effort is influenced by the size of the salary gradient between levels (the prize for winning a tournament) and the probability of being promoted (Rosen 1986; Lazear 1992) . While Leonard (1990) finds evidence supporting the suggestion that pay hierarchies resemble tournament structures, he suggests that the relationship between steepness and performance is positive but finds no empirical support for this suggestion.
Ehrenberg and Bognanno (1990) study tournaments using the PGA tour as an analogy for corporate promotional tournaments. They find significant evidence supporting the relationship between effort and prize spreads. Similarly, Becker and Huselid (1992) investigate tournament relationships in auto racing and find that as the tournament prize grows, racing speeds increase. The evidence suggests that, in professional sports, the design of tournament prizes influences the motivation of participants.
Parallel results in the corporate arena, on the other hand, are less common. Lambert, Larcker, and Weigelt (1993) compare the relative merits of tournament, agency, and managerial power models in explaining observed compensation patterns using an extensive data set similar, in many ways, to the data used in this study. They find support for a combination of the models as descriptors of compensation structures. Their support of tournament explanations is perhaps their most interesting finding. First, tournament models offer an explanation for the large observed premium paid to CEOs. Given the recent heavy criticism focused on the "exorbitant" salaries paid to CEOs, evidence of a model that supports large premiums paid to CEOs is especially important. Second, tournament type compensation schemes offer an efficient form of ex-post settling that is highly reliant on managers' expectations. With the recent corporate cutbacks, managerial careers are far more uncertain. This influences the expected payouts of the tournaments (or as Lambert et al. point out "the option value"). Cappelli and Cascio (1991) , Bull, Schotter, and Weigelt (1987) , and Weigelt, Dukerich, and Schotter (1989) all find some evidence that compensation systems inside firms in some way resemble tournaments. On the other hand, the evidence is not unanimous, O'Reilly, Main, and Chrystal (1988) do not find support for tournament models in their test of top management compensation.
H5: Changes in the steepness in the salary grade are positively related to changes in a firm's performance.
The extent to which a premium for promotion is a motivating factor for employees may depend on how they weigh the option of advancing within the firm versus moving for better opportunities at other firms. Employees at the lower levels, especially in non-management professional positions, may be the least interested in promotion opportunities as they have less clearly defined promotion paths and greater mobility on the outside with jobs that are reasonably similar.
H6: The tournament model should be more predictive of the relationship between pay and performance at upper levels of the firm than at lower levels.

METHOD Sample
The compensation data used in this study come from Hay Associates' Annual Compensation Survey database. Each year Hay sends to its "mem-bers" a survey designed to address current topics in compensation and a form to fill out regarding the salary, bonus, job points, job level, job function, zip code, and division of white-collar clerks to CEO's. This paper is based on an analysis of Hay's data base from the years 1986, 1989, 1992. In each of the three years, over 45,000 white collar positions are included in the database. This rich data base allows an examination of the structure of wages deep into the organizations and of how they change over time.
The 45,000 white-collar employees work for 35 publicly traded industrial firms. The firms are similar to the Fortune 500 in profitability (4.7% ROA for the sample vs. 4.6% for the Fortune 500), size ($6.4 B in assets for the sample vs. $4.6 B for the Fortune 500), and sales ($5.0 B in sales in 1989 vs. $4.3 for the Fortune 500). The firms are distributed over 15 industries (2-digit SIC). They separate into 8 industry groups including: Mining/ extraction (3 firms), Food (5 firms), Paper/publishing (3), Chemicals (4), Equipment/Machinery (7), Railroad (5), Utilities (4), Communications (4). The firms represent a fairly random collection of industrial firms (SIC 20-40).
The firms examined here are certainly not representative of all firms. In addition to the bias toward larger, industrial firms, perhaps the most important bias is toward the inclusion of stable, older firms. For a firm to be included in the data base it needed to be a participant in Hay's salary survey in all three years (1986, 1989, 1992) .
As a result, the data are both right and left censored: there is no information on "births" (or new firms) or on "deaths" (or firms that have folded). Further, firms that are in financial difficulty might well withdraw from the Hay project. If a firm is threatened with extinction, it probably loses interest in how its employee's salaries compare with the salaries of employees at other firms.
The net effect of this sample is to limit the generalizability of the results. Nevertheless, the sample is representative of large, stable, industrial firms, a category that may be declining in importance in the US but remains of considerable interest. Given the similarity between these firms and the mean performance of the Fortune 500, this sample appears representative of those firms.
Firms pay to participate in the survey, thereby increasing their incentive to report accurately. They also use the information contained in the database to set compensation levels, arguably increasing their interest in a reliable database.
Measures
Modelling Change
Traditional research which relates the level of firm performance to some characteristic of compensation structure is open to the criticism that omitted variables associated with the structure of compensation are driving performance outcomes. For example, firms in particular industries may attract particularly able executives who demand that their compensation be structured in a certain way. Apparent relationships between the structure of compensation and firm performance may, in fact, be the result of superior executives driving both.
Examining the relationship between changes in the structure of compensation and firm performance requires a shift from cross-sectional to longitudinal research. The advantage of longitudinal research is that because we are comparing the same firms over time, most of the characteristics of those firms that might cause spurious relationships with performance are common across the periods and are therefore controlled for in the analysis. Thus, in the models used here, changes in compensation attributes are compared with changes in firm performance.
Using change scores like these has been hotly debated (Edwards 1994) . They have been used and defended in the compensation literature because compensation data do not suffer as much from as high systematic errors and unreliability as the psychological measures normally discussed in that literature (Werner and Tosi 1995) . Still, the use of change scores in the regression models does require some caution (Finkel 1995; Allison 1990) .
5 When the component measure at time t-1 has an influence on the component measure at time t, the change score may be unreliable. The solution Finkel presents to this problem is to include both pieces of the dependent variable in the equation. Thus, in addition to performing our analysis using the change scores described below, the data is also analyzed using the static score model suggested by Finkel. This represents a more conservative test of the hypotheses and should overcome any reliability concerns associated with the use of change scores.
5. The use of difference scores has been more controversial than the use of change scores. As Tisak and Smith (1994: 675) suggest "We define difference scores as the difference between distinct but conceptually linked constructs. This definition should not be confused with change scores, or the difference between a single construct measured at two or more points in time." The battle over the adequacy of differences scores (Edwards 1994 ) focuses on the difference between two distinct variables measured concurrently. While debates are concerned with the reliability of the resultant measure, the sources of reliability problems are different.
Performance
The dependent variable used in our analysis is change in ROA. Using ROA allows a comparison with prior research (Gerhart and Milkovich 1990; Lambert, Larcker, and Weigelt 1993; Werner and Tosi 1995) . Returns (net income) and assets (total assets) were obtained from the COM-PUSTAT tapes. For each firm there are three observations (1986, 1989, 1992) allowing for the calculation of two change periods. This provides a pooled sample of 70 observations for analysis. Thus, change in ROA is the difference between ROA(t) and ROA(t-3).
Levels
The firms participating in the survey identify each employee's position in the organizational hierarchy according to the following scheme:
Level 1= Executive managers with direct profit and loss responsibility (e.g., group vice president) Level 2 = General management, managers who manage other managers (e.g., division controller) Level 3 = Supervisors or managers of non-supervisory employees (e.g., manager of accounts payable) Level 4 = Exempt, non-supervisory employees (e.g., accountant)
For each of the compensation variables we calculate the mean of the variable for each level in each firm and compute the change in each.
These definitions of the levels of the organizations provides us with a structure to make comparisons across firms. There are some complications, however. The most important issue is that this structure does not necessarily map onto a given firm's organizational chart which might have more that four levels between the CEO and non-supervisory employees. In practice, most of the other levels inside a firm will be compressed into level 2 in this coding scheme. For example, in a firm with 10 levels between the CEO and non-supervisory employees, seven of those would likely be compressed into level 2. As noted below, however, because the paper compares changes in compensation profiles over time across firms and by level, differences across firms in the make-up of their levels should wash out.
Compensation Variables
The main independent variables are the measures of three classes of compensation: relative pay level (designed to examine efficiency wage issues), pay mix (to explore agency arguments), and steepness (to proxy tournament models). The measurement of pay levels, BASE/MARKET, is calculated similarly to the techniques used in Gerhart and Milkovich (1990) , Leonard (1990) and Levine (1993) . The relative pay level is a measure of how the wages of the managers in a firm relate to similar managers in other firms. The idea is to calculate the extent to which wages in a given firm and level are paid a premium over the market average for those positions calculated after controlling for firm-and level-specific factors such as job requirements that might demand greater compensation.
We begin by calculating a regression of pay on skills (Hay's measure of skills is discussed below) and job function for all of the managers across firms within each level. From this equation I calculate the residual for each manager and then compute the mean residual for each level of each firm. The residual for each employee represents the amount above or below the market wage. Therefore, if a firm on average pays its level 2 managers more than level 2 managers in other firms with comparable skills, the mean residual will be positive.
The BASE/MARKET measure used in the regression is measured as the difference between the mean residual for each level between two time periods (i.e., BASE/MARKET = mean residual 1992 -mean residual 1989). Thus, for each firm there are two change periods resulting in two values of BASE/MARKET. The two change periods are pooled and the regression models are run on the resulting 70 observations. The Hay data includes measures of individual skill levels (Hay Points). The Hay points associated with a specific job are designed to capture the generic skills that the job requires. Hay measures the know-how, problem solving, and accountability of each job in the member organizations and assigns Hay points to the job based on the set of skills required (see Cappelli 1993 ).
There are advantages in using Hay's measure of skills to help calculate the market wage for a job. The Hay system is very thorough and consistent over time, thereby allowing meaningful comparisons across firms and across time. First, in contrast to most studies, it measures the skills required by the job rather than the attributes of the individual incumbents in those jobs; job requirements are the factor that is most important in determining wages as firms are unlikely to pay for attributes that are irrelevant to job requirements.
Hay points are not perfect measures, however. There is no way of testing whether changes in skill demands are incorporated into the three categories of know-how, problem-solving, and accountability. If changes in job requirements that affect market wages are not picked up by skill points, then the BASE/MARKET measure creates an artificially high residual in the pay level (efficiency wages) equation. Therefore, if some firms systematically require skills that the Hay system does not measure and pays managers for these skills, the measures of relative wages will be exaggerated for these firms.
But, in general, Hay points seem much better controls for market skills than those typically used. Most other studies use much simpler measures as controls in calculating wage premiums (including education, number of subordinates, etc.) and miss aspects of job requirements that the Hay system measures. The result is that the measure of BASE/MARKET used here is less noisy than the regressions that use the simpler controls.
The second measure of compensation strategy is pay mix (BONUS/ BASE). This is the mean ratio of total cash compensation to base salary for each level of each firm. This measure is also used in Leonard (1990) and Gerhart and Milkovich (1990) . One strength of this measure is that it is available in this data set for all of the employee positions being examined. For middle managers and below, cash bonuses generally represent the extent of contingent compensation which these managers receive. For top executives, stock holdings, stock options, and wealth effects may overwhelm annual cash bonuses so the relationship between pay mix and performance for this group may suffer from omitted variable biases if pay mix is the only variable included.
BONUS/BASE is calculated for each level of each firm as:
The third aspect of compensation strategy measured is the steepness of the compensation strategy (STEEPNESS). Many studies follow Leonard (1990) in measuring steepness as the ratio of mean pay between upper and lower levels of the organizational hierarchy. In this study, this measure is constructed for each organizational level in comparison with the level directly above it. In other words, the STEEPNESS measure for non-supervisory, exempt employees is calculated as the ratio of mean wages level 3 to mean wages level 4 multiplied by the ratio of the number of employees at level 3 to the number of employees at level 4. This captures the incentive effect of the "prize" as it considers the value of the promotion and the likelihood of winning a promotion. The STEEPNESS variable is computed as a change score similar to BONUS/BASE.
Controls
To control for industry effects, we include both of the dummy variables covering the industry groups discussed above and change in industry ROA. The natural log of sales is included as a control for size.
(mean total cash compensation/mean base salary) t -(mean total cash compensation/mean base salary) t-3 (mean total cash compensation/mean base salary) t-3
ANALYSIS
The analysis begins with the following OLS regression model estimating the relationship between pay attributes and firm performance:
This model is estimated for each of the four management levels. Controls for the effect of firm size and industry are then included, in part because previous studies like Gerhart and Milkovich (1990) and Leonard (1990) find stable industry effects on wage levels. Jensen and Murphy (1990) find changes in the pay and performance relationship between large and small firms. The natural log of sales is included as a consideration of size in our model. To control for changes in profitability at the industry level, we include the change in industry ROA Finally, we consider a model that tests for differences between levels. The regression coefficients for each of the three pay attributes is estimated separately including the values for each level in one model. In order to make some comparison of effects between levels, we calculate the regressions using standardized values of the variables. This model allows a testing of the hypotheses concerning the relative impact of each pay attribute across levels. Table 1 presents the correlation matrix of the variables used in the regressions. The great majority of the correlations show few troubling intercorrelations.
RESULTS
However, table 2 shows the correlations of attributes across levels. In this table, the correlations between the levels for BONUS/BASE and BASE/ MARKET are quite large. It is this colinearity that prompts the regressions in table 4 (discussed below). Table 3 presents the regression of change in performance on changes in pay attributes for each organizational level. The regression results provide strong support for hypothesis 1, suggesting that changes in bonus/ base are related to changes in performance at all levels of the hierarchy. The coefficient for change in bonus/base is statistically significant for each level. As table 2 indicated above, however, the Bonus/Base measures are correlated across levels, suggesting that the results at any one level are not simply capturing the unique effects at that level but also include the effects of Bonus/Base variables at other levels as well. The regressions examining these relationships across levels are presented in table 4. If some of the results in table 2 suffer from the possibility that the significant effects at one level are in part driven by correlations with pay attributes at other levels, then the results in this table may suffer from the reverse problem: where attributes are colinear across levels in the same regression, it may make some results insignificant because of multicolinearity.
The regression model considering changes in BONUS/BASE reveals strong support for hypothesis 2. When changes in BONUS/BASE for each level are included in one model, the change for level 1 is the only one that is significant. Comparing this result with those in table 3 suggests that changes in contingent compensation for top managers drive changes in Chg in Base/Market -1.9*10-7 -2.3*10-7 -2.4*10-7 -8.3*10-7 -8.7*10-7 -6.6*10-7 1.1*10-5* 1.2*10-5** 9.7*10-6** 1.1*10-5* 1.*10-5* 5.5*10-6 (-0. performance and the apparent relationship between changes in contingent compensation for lower level managers and firm performance is due to the fact that changes in contingent compensation are correlated across organizational levels. The standardized regression coefficients suggest that a .6 of a standard deviation change in bonus/base is related to a 1 standard deviation change in performance. This is substantially larger than the changes in the other levels which are not statistically differentiable from zero.
The regressions in table 3 provide some support for hypothesis 3 which tests the relationship between efficiency wages and performance. At the lower white-collar levels, the relationship between BASE/MARKET and performance is statistically significant. This is particularly true at level 3 (managers who supervise non-supervisors). The significant results for level 4 hold with industry controls but not when change in industry ROA is included. As table 2 indicates, BASE/MARKET is highly correlated between levels 3 and 4, so the level 3 and 4 results may be intertwined.
None of the standardized coefficients for the BASE/MARKET variable are statistically significant when all levels are included in the same equation. The significant results for level 3, and to some extent level 4, disappear when placed in the same regression, no doubt because of the multicolinearity (table 2 shows BASE/MARKET correlated at .69 across levels 3 and 4). Taken together, these results seem to suggest that there may well be significant effects on organizational performance of efficiency wages as measured by the BASE/MARKET variable at the supervisor and exempt levels of the organization. These results offer some weak support for hypothesis 4.
The results for the steepness variable are perhaps easier to interpret as the correlations in table 2 suggest that steepness of the compensation hierarchy is not closely correlated across levels. These results support the tournament model (hypothesis 5) only for level 2, i.e., for managers of supervisors.
The results for the STEEPNESS variable in table 4 reinforce the earlier results showing support for the tournament model at level 2 (hypothesis 6). The relationship between the steepness of the hierarchy and changes in performance is much stronger at level 2 than it is at the other levels. It is, however, less strongly related to the independent variable than BONUS/ BASE. This is shown by the difference in the standardized coefficients (0.6 vs 0.14).
As a check of the reliability of our change score model, we also regressed performance at time t on changes in compensation choices controlling for performance at time t-1 and compensation at t-1. The results of this static score model (Finkel 1995) offer the same support for our hypotheses as the unconditional change models in tables 3 and 4. Given that the results are invariant relative to the characterization of the change measures, it was decided to present the model that employs the traditional change score because it is consistent with prior research (e.g., Leonard 1990; Gibbons and Murphy 1990; Werner and Tosi 1995; Kerr and Kren 1992; Lambert et al. 1991) .
CONCLUSION
The answer to the primary question investigated in this study, "Does the relationship between pay and performance vary through the levels of the hierarchy?", is affirmative. The evidence shows that the relationship between pay and performance is different for lower level managers and staff than it is for upper management. This primary result is important for a number of reasons. First, while tying top managers's compensation to the financial performance of firms is a rather straightforward way to reduce agency problems, it may not be the optimal way to improve the efforts and focus of middle managers. In fact, motivating middle managers through efficiency wages may be more appropriate. Managers, then, need to consider how the potential impact of compensation choices matches the desired impact when designing compensation strategies.
The results supporting hypotheses 1 and 2 suggest that the agency model has predictive ability in the upper levels of organizations but is less predictive for lower levels of white-collar workers. The lack of a strong association between contingent pay and firm performance at the lower levels might be the result of free rider problems. The employees at this level may have difficulty seeing the connection between their increased efforts and increases in the size of their bonuses.
Comparing our results with the results from research investigating executive compensation suggests that the lessons learned from the study of executive compensation may not extend to lower levels of organizations. This is important in light of the extent to which executive compensation has been researched. This point is particularly salient for agency models. The modest gains in performance attributed to aligning the compensation of executives with the performance of firms are not very costly to the organization because paying large contingent bonuses to a few executives has a small impact on total compensation and benefits costs. However, the cost of contingent compensation becomes considerably more important when large parts of the organization are involved. If the bonuses paid to a large portion of the workforce do not motivate significant changes in performance, then the substantial rise in total compensation costs is not warranted.
The efficiency wage model receives more support for lower levels of white-collar workers than it does for upper levels. Higher level workers may be more unique to their jobs than lower level workers and therefore lack the market comparisons essential to the use of efficiency wages. Lower level workers may be less motivated by contingent wages due to free rider problems and thereby more strongly influenced by efficiency wages given the more direct reward/punishment relationship established by efficiency wages. Concurrent with the decreased job security among white-collar workers it would be interesting to investigate whether efficiency wages paid to white-collar workers produce greater effort.
The results of this study also suggest that a variety of models of compensation may explain how firms compensate their employees. This result is consistent with the prior research that examined a variety of compensation attributes simultaneously. Effective compensation strategies must consider the full range of attributes in order to more effectively motivate employees.
The success of each of the three models of compensation at different levels of organizations may, in part, explain the inconsistent results found in prior studies. For example, the lack of support for efficiency wage models for upper level managers may not be a rejection of the model but instead a rejection of the model for classes of employees with unique skills. Likewise, tournament models may be most predictive for those employees who view themselves as attached to internal labour markets and the promotion tournament. Future research may seek to understand employee perceptions of compensation plan attributes and how these perceptions motivate behaviour.
This research has important implications for compensation managers. First, the results suggesting that changes in compensation program attributes are associated with changes in firm performance imply that the design of compensation programs can lead to important outcomes at the organizational level. Second, the support found for all three of the economic theories of compensation suggests that compensation managers need to incorporate a variety of attributes into their plan designs. Finally, the most important implication for compensation managers is that there is no "silver bullet" for compensation plans. Each company must design plans that have attributes that are salient to each class of employee. Stock option plans may be appropriate for upper management and ineffective for lower level managers. Similarly, lower level managers may be best motivated by compensation plans that pay an efficiency wage. Effective compensation managers will design compensation plans that incorporate a variety of attributes that best fit their workforce and their circumstances.
There are some limitations to this research that need to be noted. First, trying to determine which independent variable has more influence among a set of correlated variables often leads to inconclusive results, as shown with the cross levels base/market models. Second, the equations we estimate cannot rule out reverse causality. In fact, there are strong arguments (i.e., rent sharing) that suggest that changes in performance cause changes in pay. We estimated the models testing lag effects by including a model where the change in pay structures is lagged by one year and a model where the change in performance is lagged by one year. It was found that the model that best fits the data is the concurrent model presented in table 3. The statistically significant relationships we found were predominantly present in the lagged models.
6 Data that captures the moment when managers make discrete changes to compensation schemes may be necessary to explore causality more fully. Third, actual compensation is an imperfect proxy for the construct of expected pay. Employees are motivated by the expected relationship between effort and pay, not the actual relationship. A better measure of bonus/base, for example, would be the expected pay from a bonus system, not the actual bonus paid. Fourth, the sample of white-collar employees is certainly not random. We must be careful to not extend these results past the large industrial firms that the sample represents.
Understanding how compensation attributes fit together is an important extension of this research. If, for example, contingent compensation is more effective for motivating top management and efficiency wages are more effective for motivating lower level managers, how will firms match up these systems? In good years, how equitable will top management's large bonuses appear to middle managers? Similarly, how will hiring lower level managers attracted to efficiency wages affect the selection of top managers motivated by contingent compensation?
Additional research that examines the design of compensation plans and also compares the plan design against its selected performance measure is warranted. Although such data are quite difficult and costly to obtain, a clearer understanding of the relationship between intended outcomes of compensation choices and the actual outcomes would be 6. The tournament variable was no longer significant in the lagged performance model at level = 2 and the pay mix variable was not significant in the lagged pay model in level = 4. All of the other significant relationships remained significant and those that were not significant remained insignificant.
enlightening. This is particularly pertinent for testing agency models, which generally involve using actual contingent pay as a proxy for expected contingent pay.
Clearly, an important extension of this work would include the addition of other pertinent strategic variables, much like Gomez-Mejia and Balkin (1992) and Gomez-Mejia (1992) . Not only would the level of the hierarchy be important to consider, but considering the strategic direction the firm has chosen will also increase the likelihood that the strategic goals will be met. 
RÉSUMÉ La structure de rémunération des cols blancs et les résultats atteints par l'organisation
On ne s'étonne pas de la grande attention que la recherche accorde à la rémunération (voir, par exemple, Kleiner et coll. 1987; Blinder 1990; Ehrenberg 1990 ) étant donné le temps et l'énergie que les entreprises consacrent à concevoir leur régime de rémunération et l'incidence des salaires sur les coûts d'exploitation. En effet, le rapport entre la rémunéra-tion des cadres supérieurs et les résultats atteints par l'entreprise a été minutieusement scruté par les chercheurs (Coughlin et Schmidt 1985; Jensen et Murphy 1990; Kerr et Bettis 1987; Lewellen et coll. 1992; Murphy 1985; Tosi et Gomez-Mejia 1989 et 1994 . Dans le même ordre d'idées, les différences de salaire des cols bleus entre les entreprises et les industries ont aussi fréquemment fait l'objet de recherche (Groshen 1988; Leonard 1988) . Par contre, relativement peu d'attention a été consacrée à l'étude de la rémunération des cadres intermédiaires (à l'exception de Werner et Tosi (1995) qui se sont penchés sur la rémunération des cadres intermé-diaires et la structure du capital social). Dans la présente étude, j'étends donc à ces derniers les thèmes de la recherche déjà effectuée sur la rému-nération des cadres supérieurs et des travailleurs de la production, et, plus particulièrement, j'examine comment la structure de leur rémunéra-tion est liée aux résultats atteints par l'organisation.
Les principales théories économiques utilisées dans la plupart des études sur la rémunération : théorie de l'intérêt du mandataire, théorie de salaires basés sur le rendement, théorie du modèle de compétition, etc., lient le régime de rémunération au rendement de l'entreprise et semblent appliquer plus ou moins également ce principe aux employés de tous les échelons de l'organisation. Cependant, un examen plus attentif laisse voir que certaines théories peuvent être plus pertinentes à certains échelons qu'à d'autres. Les différences dans la manière d'appliquer les postulats aux divers niveaux de la hiérarchie peuvent expliquer les résultats variables constatés dans certains tests empiriques antérieurs portant sur la rémunération et le rendement.
En suivant la théorie de l'intérêt du mandataire, la théorie de salaires basés sur le rendement et la théorie du modèle de compétition, je pose comme principe qu'il y a un rapport indéniable entre les rémunérations supplémentaires (primes liées au rendement financier), les salaires basés sur le rendement (salaires supérieurs à ceux du marché) et les récompen-ses de promotion (augmentation salariale qui accompagne une promotion) et les résultats financiers de l'entreprise. De plus, je sous-entends que l'incidence des rémunérations supplémentaires sur le rendement est plus grande au niveau supérieur formé des cols blancs qu'au niveau infé-rieur formé des cols bleus; que l'incidence des salaires basés sur le rendement est plus importante à ce dernier niveau qu'au premier; enfin, que l'incidence des récompenses de promotion est plus grande au niveau supérieur qu'au niveau inférieur.
Je réponds donc affirmativement à la première question posée dans la présente étude, à savoir : est-ce que la relation entre la rémunération et le rendement varie selon le niveau de la hiérarchie? La preuve démontre en effet que le lien entre la rémunération et le rendement n'est pas le même pour les gestionnaires et le personnel de niveau inférieur que pour les gestionnaires de niveau supérieur.
Ce résultat initial est important pour un certain nombre de raisons. Il apparaît d'abord que lier la rémunération des cadres supérieurs au rendement financier de l'entreprise est plutôt un moyen direct de réduire les problèmes de l'organisation, mais il se peut par ailleurs que ce ne soit pas le meilleur moyen de susciter l'effort et l'intérêt des cadres intermédiai-res. En réalité, les salaires basés sur le rendement sont plus propices à motiver les cadres intermédiaires. Lorsqu'ils conçoivent les stratégies de rémunération, les gestionnaires doivent donc se demander dans quelle mesure l'incidence potentielle d'un régime de rémunération choisi s'accorde avec l'incidence recherchée.
Les résultats à l'appui des hypothèses de la théorie de l'intérêt du mandataire laissent supposer que cette théorie a valeur de prévision pour les niveaux supérieurs de l'organisation, mais que cette valeur est moin-dre pour le niveau inférieur formé des cols blancs. Le manque de lien étroit entre les rémunérations supplémentaires et le rendement de l'entreprise aux niveaux inférieurs peut provenir de problèmes propres à ce niveau. Par exemple, il peut être difficile pour ces employés de percevoir le lien entre des efforts accrus et la hausse de prime.
La théorie de salaires basés sur le rendement est confirmée avec plus de force au niveau inférieur des cols blancs qu'elle ne l'est aux niveaux supérieurs. C'est peut-être dû au fait que les salariés des niveaux supé-rieurs possèdent des compétences plus particulières que ceux des niveaux inférieurs, et que, par conséquent, on ne peut leur appliquer les comparaisons du marché essentielles à l'utilisation de la théorie de salaires basés sur le rendement. Il se peut également que les travailleurs des échelons inférieurs soient moins motivés par les salaires supplémentaires en raison de problèmes qui leur sont propres. Ces travailleurs pourraient être plus fortement influencés par les salaires basés sur le rendement en raison du lien de récompense ou de punition plus direct établi par ce genre de rémunération. Compte tenu de la décroissance de la sécurité d'emploi parmi les cols blancs, il serait intéressant d'examiner si les salaires basés sur le rendement versés à ces travailleurs suscitent de plus grands efforts.
Les résultats confirment faiblement la théorie du modèle de compéti-tion. La hausse ou la baisse de rendement est fonction de l'importance de la récompense uniquement pour les gestionnaires responsables des superviseurs (niveau 2). Le lien entre le niveau de la hiérarchie et le changement dans le rendement est beaucoup plus fort au niveau 2 qu'aux autres niveaux. Cette constatation accorde un certain appui à la théorie voulant que les incitatifs fondés sur la compétition exercent une plus grande incidence sur les gestionnaires supérieurs que sur les cols blancs.
La confirmation plus ou moins forte de chacun des modèles de rémunération aux différents échelons de l'organisation peut expliquer en partie les résultats variables constatés dans les études antérieures. Par exemple, le manque d'appui à la théorie de salaires basés sur le rendement au niveau des cadres supérieurs ne signifie pas le rejet de cette théo-rie, mais peut signifier celui de ce modèle pour les catégories d'employés possédant des compétences particulières. De même, la théorie du modèle de compétition peut avoir plus de valeur de prévision pour ces employés qui se voient dépendants du marché du travail interne et de la concurrence en matière de promotion. La recherche à venir pourrait porter sur la compréhension des perceptions des employés relativement aux caractéristiques du régime de rémunération et la façon dont ces perceptions motivent le comportement.
Les résultats de la présente recherche sont importants pour les gestionnaires de la rémunération. En montrant que les changements apportés au régime de rémunération modifient le rendement de l'entreprise, ils laissent d'abord voir que la conception du régime de rémunération peut avoir des effets considérables sur l'organisation. Ensuite, la confirmation des trois théories économiques sur la rémunération indique que les gestionnaires de la rémunération doivent intégrer diverses caractéristiques à leur régime de rémunération. Enfin, et c'est le plus important, il n'y a pas un régime de rémunération qui conviendrait à toutes les entreprises. Chacune doit concevoir le sien et y intégrer les caractéristiques qui conviennent à chaque catégorie d'employés. Un régime de souscriptions à des actions peut être approprié pour les cadres supérieurs mais sans intérêt pour les gestionnaires de niveau inférieur. Par contre, ces derniers peuvent être très motivés par un régime de rémunération qui prévoit des salaires basés sur le rendement. De bons gestionnaires concevront donc des régimes de rémunération qui présentent les diverses caractéristiques les mieux appropriées à leur main-d'oeuvre et aux moyens de l'entreprise.
RESÚMEN
La estructura de compensación de los empleados de oficina y la organización eficiente Usando una selección de datos única, analicé la relación entre la compensación patronal y cambios en la eficiencia de la empresa descendiendo en la jerarquía de la organización. Encontré que existen diferencias entre los modelos de compensación por eficiencia, por agencia o por torneo basadas en los diferentes niveles de la organización. Los resultados dan peso a la noción que una variedad de modelos puede ser necesaria para explicar las estrategias de compensación en las organizaciones
